To be asked to give a first Memorial Lecture is a great honour and at the same time a great responsibility. I should like to thank the President and Council of the Royal Society of Medicine for appointing me the first Michael Williams Lecturer. I should like to divide my discussion into three parts; first of all the problem of occupational cancer, secondly a biography of Michael Williams, and finally the part that he played in this vital subject during his regrettably brief lifetime.
The origin and cause of cancer has fascinated, and indeed terrified, mankind since the dawn of intellect. We are in this discussion concerned not with the problem of cancer in general but only in its relation to occupational hazards. There has always been the belief that cancer could be associated with occupation and indeed residence. We have the old superstition ofcancer houses, &c., and even cancer districts, but with these again we are not concerned.
That occupation could be associated with cancer, dates back to the eighteenth century, and the first classical observation relating the incidence of cancer to a specific employment must be ascribed to the eighteenth century surgeon Percivall Pott. This distinguished man, whose name is perpetuated by the more homely 'Pott's fracture', was the first observer to describe in detail an occupational malignant disease. This he did in 1775, when he described carcinoma of the scrotum occurring in chimney sweeps. At this time, it will be remembered, the chimneys of great houses wem .leanedL in the. main by sending children and young adults up the chimney with brushes, &c., to sweep out the soot from the smoke track. It must also be remembered that very few people, even the aristocracy, had the same ideas of cleanliness that we have today. Even in the middle and upper classes baths were taken very rarely and were quite an undertaking. In the better classes the servants brought kettles of hot water and poured them into a bath in the bedroom and the bath was taken there. Those who did not have servants very rarely took baths at all and the working classes literally did not wash their whole bodies from one year's end to the next. One can, therefore, well understand that a youth who started chimney sweeping, possibly at the age of 6, would get his body and scrotum impregnated with soot and this would remain for years. Percivall Pott in his publications indicated quite clearly that malignant disease, or epithelioma of the scrotum, occurred in this group of workersalmostexclusivelyandherightlyattributed the cause of this cancer to the action of the soot on the epithelial cells of the scrotum. Those of us who are interested in the history of cancer research can only be amazed that the significance of this epic observation failed to impress itself on the minds of pathologists and others interested* in cancer research. It is astonishing to think that it was only in 1922 that Passey demonstrated experimentally that an ethereal extract of soot was capable of producing cancer in experimental animals. The whole question of the occupational cause of cancer was lost sight of for two hundred years.
Chemical Industries and Cancer in the Nineteenth Century The early part of the nineteenth century was occupied by the development of chemistry as an exact science. By the middle ofthecenturymethods of chemical analysis had been developed and the real chemicalconstitution of most ofthesubstances occurring on the surface of the earth began to be known. This work was pushed on and finally, by the second half of the century, there was a basic knowledge of the constitution of most of the substances occurring in nature.
Towards the middle of the last century a new aspect of chemistry emerged, namely synthetic organic chemistry. The famous experiments of Wohier of Gottingen bridged the gap between organic and inorganic chemistry. Once it was realized that the substances produced by biological means, namely by animal and plant activities, could be produced synthetically in the laboratory, an entirely new era was ushered in. The experiments of Perkin at Oxford showed that it was possible to produce synthetic coloured substances which could be used as dyes. Unfortunately the British industrialists were not interested in this, but in Germany it was taken up very vigorously and by the later years of the last century a vast industry producing synthetic dyes was evolved in Germany. In the great pre-1914 period, German factories turned out, on a tonnage basis, great quantities of synthetic dyes which were sold all over the world.
Many of these compounds were related to aniline and similar organic compounds. The possibility that this manufacture might be dangerous apparently never crossed anybody's mind and the significant publications of Percivall Pott were entirely forgotten. The fact that the manufacture of these dye substances might be harmful to the life of the workers was first suspected in 1895 by the Frankfurt surgeon, Rehn. Rehn was impressed by the fact that in his practice many cases of carcinoma of the bladder were in workers in dyestuff factories and particularly in the manufacture of fuchsin. This isolated observation caused very little sensation and little attention was paid to it.
Certain other industries also appeared to be associated with the increased incidence of malignant disease in their workers. For example, in 1822 Paris, a general practitioner, was struck by the prevalence of epitheliomatous lesions in workers associated with the Scottish shale oil industry (Walpole & Williams 1960) ; but again this attracted little general interest until Scott in 1922 produced definite evidence of the association of carcinoma of the epidermis in workers in shale oil.
In the year 1922 in Manchester, Southam & Wilson published a series of papers showing that, from investigations of scrotal cancer occurring in mule-spinners in the Lancashire cotton industry, they had come to the conclusion that this form of cancer was due to the lubricating oil in the machines.
We cansee, therefore, that byabouttheyear 1930 it was obvious that certain forms of industrial employment were definitely associated with the development of cancer and it was also quite obvious that something had to be done about this.
Experimental Carcinogenesis
The experimental production of cancer in animals was started by the classical experiments of the Japanese workers, Yamagiwa & Ichikawa in 1918. They showed that by painting the ears of rabbits with tar it was possible to produce epitheliomata. This was taken up by the late Sir Ernest Kennaway in 1924 and he directed a brilliant team of workers who isolated from tar polycyclic hydrocarbons capable of producing malignant disease when painted on-the skin of suitable animals. He was able to extend this work still further and to show that synthetic substances of the polycyclic hydrocarbon type were also capable of producihg experimental cancer.
Once it was possible to produce malignant changes by highly purified synthetic organic compounds, it was obvious that much greater and more accurate knowledge could be gained than when dealing with an agent which probably consisted of a mixture.
Whilst space does not permit me to give in detail the extensive investigations of the action of these synthetic carcinogens, it might be stated that it was necessary to apply them for long periods, but that once the change had been induced the process appeared irreversible. The possible exception to this is the later work of Professor A Haddow, who was able to show in 1935 that if an animal being subjected to exposure to a carcinogen were actually given a carcinogen when the malignant changes began to occur, there appeared to be an inhibition.
Modern Studies on Industrial Carcinogens
Mule-spinners' cancer and chimney-sweeps' cancer were probably produced by the same type of mechanism. Statistical investigations appear to have shown that in the case of bladder cancer only a relatively short exposure is necessary. Strange to say, there is almost an exact analogy occurring in the human subject without the addition of any outside agent. The late Sir Ernest Kennaway published a fascinating paper in 1947 which illustrates this point very clearly. He studied statistically the incidence of carcinoma of the penis in races that practise, or do not practise, circumcision. Cancer of the penis, as Kennaway pointed out, is completely unknown in the orthodox circumcised Jew. Circumcision in the Jewish faith is performed at the eighth day of life and the prepuce is completely removed by the rabbi. The writers in the Talmud insist that the operation must not be delayed beyond the eighth day unless the child is seriously ill. On the other hand, in Moslems the operation is carried out between the third and the fourteenth years of life. Kennaway points out that the incidence of cancer of the penis in the Moslem race is roughly the same as that occurring in races who do not practise circumcision.
There has been a great deal of speculation as to the actual explanation of these astonishing investigations. At first sight it might appear that by removing the prepuce one removed the site of the cancer and that it was, therefore, like removing the uterus for fibroids and saying afterwards that malignant disease did not develop. This, however, is definitely not the case, for the carcinomatous lesions usually occur on the glans and sulcus. Cancer of the prepuce itself is hardly ever seen. It has been suggested that the delicate epithelia of the glans and sulcus become coarsened and that the epithelium, thickened as the result of friction and contact with clothing, is more likely to undergo carcinomatous changes. This, however, seems unlikely when one considers how often this sort of thing occurs in other parts of the body. It might be that some product of the smegma is responsible. As Kennaway pointed out, the situation is very similar to that of a worker in a dyestuff factory who is exposed for a brief period in his youth to the products of manufacture and then years later develops cancer of the bladder. We can, therefore, see that there must be some product in the process of the manufacture of dyestuffs that implants this potentiality for cancer of the bladder in the workers.
We have already mentioned mule-spinners' cancer and that this was proved to be due to the oil used on the spindles. After a long series of investigations Twort & Twort (1930 , 1933 were able to place the blame on the oil and also were able to produce oil of very low carcinogenic powers. In 1950 Woodhouse described an oil suitable for the machines which is completely inactive when tested on mice.
Very little was done about this until 1953 when the Association of British Chemical Manufacturers set up a body to investigate the question of bladder tumours in workers in this industry. It is not possible here to give a detailed account of the progress of this research, but it was shown that a-naphthylamine produced a sixteen-fold increase of cancer of the bladder and P-naphthylamine a sixty-one-fold increase; these substances must be regarded as highly dangerous to the workers. This then was the position, namely that the chemical industry was producing substances highly dangerous from the carcinogenic point of view to the workers.
Michael Williams
Michael Williams was 44 years of age when he was fatally injured on July 9, 1961, in a motor car accidenthe being the passenger in the car. Medicine was definitely in his blood for he was the son of a well-known general practitioner in Hampshire. His uncle, Sir Gerald Bellhouse, who had been Chief Inspector of Factories, must undoubtedly have interested the boy quite early in the health of factory workers.
Michael Williams had an ideal education; he went to Harrow and from there to Christ Church College, Oxford, where he studied anatomy and physiology and was lucky to come to St George's Hospital to complete his clinical training. It is impossible to imagine a more cheerful introduction to medicine than through the portals of Oxford via St George's Hospital. He obtained his qualification in 1941 and immediately volun-teered for the Royal Navy. He was attracted to submarines and became involved in experimental work in this field. Unfortunately he developed tuberculosis and spent a considerable time in a sanatorium, but he used this period to study very vigorously and pursued his reading.
In 1945-6 he was medical registrar at the Royal Hampshire Hospital, and in 1946-7 medical registrar at the Radcliffe Infirmary, Oxford. In 1947 when he was appointed to Imperial Chemical Industries he was a member of the pneumoconiosis unit of the Medical Research Council. He submitted himself for examination for Membership of the Royal College of Physicians and was successful in 1947.
By this time Dr J A Ryle had been appointed the first Nuffield Professor of Social Medicine at
Oxford and Michael Williams went to work with him. In Ryle's unit he met Dr Alice Stewart who had joined the Oxford department from the pneumoconiosis research unit and, there is no doubt that she had great influence in turning his interest towards industrial health.
Michael Williams joined the Imperial Chemical Industries and was appointed divisional medical officer of the Dyestuffs Division. I have heard many descriptions of the famous interview when he was engaged. Dr A J Amor, then the Chief Medical Officer of Imperial Chemical Industries, was obviously fascinated with the new recruit and it is said that during the interview, which I gather lasted all day, they created in imagination the edifice which he and Amor were to continue to build until the year he died.
Williams threw himself into the work with enormous enthusiasm, but it was very quickly apparent that he was not really designed for'work of a routine nature. I have had the advantage of discussing with many of his former colleagues the character of this very remarkable man. I myself, unfortunately, met him on only a few occasions, but I can well remember the first time. I was at a meeting and was talking to him and was not sure who he was. I very tentatively enquired his name and I can recall to this day the look of amazed astonishment, combined with pity, that greeted me. I quickly undertook to find out about him and then learned of the fascinating background. There can be no doubt that he was an enthusiast in the pro'per sense of the term. He intensely disliked routine work and, from what I can gather, would always pass it on ifhe could.
His work in ICI at one period made him responsible for the medical supervision and em-ployment conditions of some 15,000 people and he approached this task quite differently from what one would expect in a person of his educational background. Most people with his record would have dealt with the 'situation purely from the medical administrative point of view, but not Michael Williams. He would go right into the factory, put on protective clothing and go beside the men actually doing the jobs. He loved to talk to them and was genuinely popular with all of them. This was no condescension of the officer to the private but was a really genuine man-to-man approach, in fact many of his friends felt that he was happier talking to and dealing with the working man than he was dealing with higher administration. I think it can be said that at times he was a problem to those involved with top direction for he was always obsessed with the problems of the workers actually in the factory, at the furnace and the vats.
The photograph reproduced as Fig 1 does little justice to him. One's impression of him was of a vital, scintillating intellect, always pushing on to some new objective and never relaxing or satisfied.
One of the great characteristicsof Michael Williams was the tremendous enthusiasm and thoroughness with which he entered on tasks. He realized that it would be necessary to have a detailed knowledge of the actual chemical processes of the dyestuffs manufacture. He took enormous pains to study the complicated organic chemistry of these industrial reactions and constantly astonished the chemists on the plant and also the research workers behind them with the detailed information that he had acquired. Another characteristic was his enormous power of dramatization. Nothing was ordinary in Michael Williams's life. After spending some time in his company it was impossible to return to one's own department without thinking: 'Why do things like that never happen to me?' This sense of drama was of very great use to him as it enabled him to persuade really tough and hard businessmen to abandon processes simply because they were dangerous.
To hear him lecture or give a talk on the carcinogenic hazards of some of the dyestuff intermediaries was an experience not to be forgotten and, as the writer of one of the obituaries pointed out, he would have graced the stage at least as effectively as he did the chemical scene.
The setting up of a committee of the Association of British Chemical Manufacturers in 1953 to consider the question of papilloma of the bladder has already been mentioned. I think I am right in saying that this was the first concerted attempt to make a careful experimental study of this subject. Michael Williams of ICI was a medical member of this committee, which also had as members such well-known people as Professor E Boyland and Dr R A M Case and met under the chairmanship of Professor A Haddow. As a result of the efforts of this committee a number of important papers were published on the role of dyes and their intermediates in the induction of bladder tumours in workmen in British industries (Case & Pearson 1954 In 1957 what I think can be described as a classical paper was published by Scott & Williams and was entitled: 'The Control of Industrial Bladder Tumours'. This paper gives an exact and accurate summary of all the work that has been done and indicates quite clearly those substances such as naphthylamines, benzidines, &c., which are responsible for carcinoma of the bladder. Not only do the authors lay down the precautions necessary, but they finish by giving a very salutary warning of the possibility of similar happenings when new substances are introduced. I can do no better than qupte from their conclusions:
'The above recommendations have been made in the belief that if they are implemented the incidence of bladder tumours in workers in these processes will be reduced to a level no greater than that which prevails in the general population. Although this report incorporates the precautions which are thought to be necessary in the light of present-day knowledge, it must be realized that, as our knowledge of this hazard increases, further amendments and additions may become necessary as, for instance, when new chemicals or processes come into use or when other sources of hazard hitherto undetected become apparent.
'It is hoped that the recommendations contained in this report will be carried out by the industry as soon as is practicable, but it must be remembered that the benefits to be reaped will not necessarily be visible for many years to come.' Backed with this vital information Michael Williams travelled the world in order to stop the exposure of human beings to these dangerous chemicals. In 1959 he was delighted to be elected to the Chairmanship of the Cancer Control Commission of the International Union against Cancer. This enabled him to visit countries officially and to argue with manufacturers. It can be said that by and large he was successful in European countries and America. However, some Eastern countries still continued to manufacture, much to his disgust. I hope that I have succeeded in painting, briefly, a picture of the problem, the man and how he tackled it. It can be said of few of his age that they accomplished so much. Not only did his work save innumerable lives, but in addition it saved human beings from years of the ghastly physical suffering that accompanies cancer of the bladder.
We therefore leave him as a picture of a gay, lighthearted worker whose efforts were crowned with success. What better than to finish with those beautiful words that Samuel Johnson wrote for the monument in Westminster Abbey of his great friend, also a doctor. Johnson in his elegant Latin phrases extols the courage, the gaiety and the histrionic ability of the character of his subject and we can also say of Michael Williams as of Oliver Goldsmith: 'Nullum quod tetigit non ornavit'. Certainly Michael Williams touched nothing that he did not adorn.
